In the perspective of sustainability and industrial ecology, the need to dematerialise economies has become more important. As a consequence, the relative contribution of the service industries to the overall economic output is expected to increase. This entails a growing focus on service-related activities and their ability to meet consumer requirements and society's needs.
activities should be accurately considered, together with more conventional aspects of quality, from the earliest phases of the design and development process of those activities (Kuo et al., 2004) .
Tools helping the consideration of quality requirements from the very early stages of the design process -such as Quality Function Deployment (QFD) -have been developed and are well-known, especially in the quality management field. Despite the fact that such instruments are rather widespread in the product manufacturing sector, their implementation in the service industries is still limited. However, conventional QFD mainly focuses on customers' requirements, thus ignoring other stakeholders' requirements, such as the environment-related ones. In this work, an attempt is made to propose an integration of the environmental requirements within QFD to help consider both customers' and society's requirements in the early stages of the design of hotel services.
Tourism industries and the environment
Long-term sustainable development, that is, an economic growth that is conscious of the environmental and social requirements, is commonly recognised as a stimulating challenge for the coming decades. Tourism industries, being among those activities mostly related to the environment, are expected to give concrete answers to that challenge. Tourism and the natural environment are strongly interconnected. Tourism may heavily depend on the environmental features of a given area. The attractiveness of a destination often depends on its environmental soundness and value. Several instances can be found to show that degraded ecosystems usually present decreased popularity, whilst a well-preserved and sound natural and cultural heritage may be an invaluable asset for tourism industries (Davies and Cahill, 2000; Welford, 2003) . If, on the one hand, the environment represents a major resource for tourism, on the other hand, it is recognised that tourism activity may generate heavy environmental burdens. Tourism activity tends to concentrate in time (high season) and place (most popular sites and destinations), thus causing critical problems of water availability and wastewater treatment, solid waste management, massive soil exploitation, among others.
Unless accurately planned and designed with the necessary attention to the environmental requirements, tourism activity can cause environmental damage, which may result in negative effects on the economic growth of the tourism industries themselves. While there is a growing consensus that protecting the environment is everybody's responsibility, tourism entrepreneurs and tour operators should be particularly aware of their role in environmental protection, since their activity depends to such a large extent on a healthy environment. A company from the tourism industry should therefore plan and design its facilities and activities so that their overall impact on the environment is minimised on a life cycle basis. In this regard, the implementation of environmental management and assessment instruments, such as Life Cycle Assessment (LCA), may be useful. Recently, in fact, LCA has also been applied to tourism services (UK CEED, 1994; Petti and Tontodonati, 2002) . Nevertheless, no efforts seem to have yet been directed to the development of a systematic approach to the integrated design of tourism activities, which simultaneously considers consumer quality requirements and environmental issues.
Meeting consumer requirements in the hospitality sector
Nowadays, the real explosion of the tourism industries and the consequent increase in competition, have led hotels to pursue customer satisfaction through increased product variety and better service quality. Hospitality firms have found themselves increasingly unable to compete using the traditional product-oriented strategies and have begun to move towards more customer-oriented service strategies (Au and Yung, 1995; Au, 1997) . More and more frequently, these firms are implementing quality management systems designed to improve market retention. Total quality, however, is hardly achieved if the product/service delivered does not match customer expectations. If until now the focus has been on measuring customer perceptions of service quality and satisfaction, little has been done regarding the planning and design stages of tourist services, i.e., how to plan and design services in order to fully meet customer requirements (Jeong and Oh, 1998) . It should be remembered, indeed, that a product/service (re)design process is a major step in the continuous improvement loop for quality, and the earlier subsequent needs and expectations are addressed in the design and development process, the more effective and efficient the overall quality management will be.
Issues concerning service design
Services, like manufactured products, consist of hundreds or thousands of components. But while the components of manufactured products are physical entities, service components are a combination of tangible and intangible elements (materials, processes and skills) that must be appropriately integrated to result in the 'planned' or 'designed' service (Goldstein et al., 2002; Santos, 2002) . The design activity may be even more challenging when a particular class of services, the so-called 'extended service transactions' are concerned (Dubé et al., 1999) . These are 'service products' embedding physical goods and services within a sequence of distinct consumption activities (examples can be found in airlines, hotels, education and healthcare services). Numerous decisions are made in taking a new or redesigned service from the idea stage through the design phases to a deliverable service. The many and varied decisions involved in designing and delivering a service are made at several levels in the organisation -from the strategic level to the operational and service encounter levels. A major challenge for service organisations is ensuring that decisions at each of these levels are made consistently, and focused on delivering the correct service to targeted customers (Tan and Pawitra, 2001) . A mismatch between the service expected by a customer and that actually perceived (customer gap) can be the result of several factors; Parasuraman et al. (1985) have identified the following ones ( Figure 1 ):
1 Gap between customer expectation and management's perception of it This may be due to a failure to understand what customers expect from a particular service.
2 Gap between management's perception and the actual quality of the service This gap occurs when there is a discrepancy between what management perceives as the expectation of the customer and the actual quality of the service.
3 Gap between the established quality of service and the actual delivery of the service Even when guidelines and specific rules exist for the ideal delivery of a service, that delivery may be sub-standard due to inability of the worker to effectively perform the service.
4 Gap between the delivery of the service and external communications about that service
Customer expectations are created by the promises made in promotional messages of service providers. This gap is a measure of the coherence between the image of quality given in the promotional message and the actual quality of the services offered.
5 Gap between the service as it is perceived and the service as actually provided
This gap occurs when there is one or more of the preceding gaps present.
The definition and design of a service, therefore, should focus on reducing the quality gaps that exist between the distribution and the consumption of the service. Customers have a preconceived notion of what a service is, even if they have not experienced it previously (Johnston and Clark, 2001) . Before, during, and after service delivery, service organisations set customer expectations. These expectations relate to the nature of the service package, as well as to the nature, duration, and customer flexibility during the service encounter. To ensure that the service package and service encounter fit the needs of the customer and the service organisation itself, organisations must focus on the design and delivery of their service concept, which includes customer needs. It is critical to clearly define the service concept before and during the design and development of services. The service concept then serves as the driving force of the many decisions made during the design of service delivery systems and service encounters. However, surprisingly little has been written about this central issue in service design and development. Most work to date has been concerned with its definition. The service concept has been defined in many different ways. One of the most interesting is the one given by Heskett (1986) , who defines it as the way in which the "organisation would like to have its services perceived by its customers, employees, shareholders and lenders", i.e., the organisation's business proposition. It should be emphasised that in the above definition, various stakeholders involved in a service are considered to define the overall quality perception targets. Similarly, in the field of quality management, the quality concept has recently evolved to include, not only customer expectations but also those of a number of other stakeholders. In a modern Total Quality Management (TQM) framework, in fact, an organisation should tend to meet the various needs of different stakeholders. Society, considered as a whole, is one stakeholder that has recently begun to receive greater consideration and among society's needs there is the requirement for a safe and healthy environment. Therefore, service design should follow a systematic approach in which:
• environmental issues are considered at a very early stage of the design process (concept definition) • environmental considerations are not segregated from other more conventional design requirements (quality, functions, cost).
In practice, managing service quality involves three distinct tasks: firstly, designing the service product and its desired customer outcomes; secondly, designing the physical settings and props required for each service transaction to unfold; and thirdly, developing a system for delivering the service when and where required. In the extended service transactions, these tasks are intricately linked: the best product and settings will not work if they are not implemented properly by the people, the systems and the processes that are actually delivering the service. Thus, successful design and development requires a systematic approach that creates a well-articulated interface between a comprehensive set of customer needs, their translation into various service attributes, and the upfront consideration of the firm's ability to deliver these attributes as part of the service design process proper. One of the systematic tools potentially useful for making the above links is QFD (Dubé et al., 1999) .
Quality Function Deployment
Quality Function Deployment (QFD) is a quality management and design methodology developed to transfer the concepts of quality control from the manufacturing process into the product design and development process. QFD may be used for product improvement based on an existing model or for a totally different product or the next generation product (Akao, 1997) . QFD is traditionally defined as "a system for translating consumer requirements at every stage, from research, through product design and development, to manufacture, distribution, installation and marketing, sales and service" (ASI, 1987) . Akao (1990) , who is recognised as the founder of the methodology, describes QFD as "a method for developing a design quality aimed at satisfying the consumer and then translating the consumers' demands into design targets and major quality assurance points to be used throughout the production stage". QFD was conceived in Japan in the late 1960s as a quality system focused on delivering products and services that satisfy customers. Drs. Mizuno and Akao, and other Japanese quality experts developed the tools and techniques of QFD and organised them into a comprehensive system to assure quality and customer satisfaction in new or existing products and services, as well as provide a map for inter-functional planning and communications in the framework of Total Quality Control (Mazur, 1993; Au and Yung, 1995; Akao, 1997; Dubé et al., 1999) . The interest in QFD in Western countries, especially the USA, was stimulated by reports of the achievements made by Toyota through its application between 1977 and 1984.
Since the 1980s, a number of US firms have adopted this new instrument and the utilisation of QFD by US companies has become particularly noticeable in recent years, especially in the automotive and electronics industries (Mazur, 1993; Akao, 1997) . According to the results of a survey carried out in 1996, application of QFD was even higher in the USA than in Japan: 31.5% of Japanese companies used QFD in their development process, while 68.5% of US companies did the same (Akao, 1997) . QFD belongs to a new generation of quality management approaches. In the course of the evolution of approaches to quality management, the focus of businesses has moved from the finished product (quality by inspection) to the production process (quality by control) and has finally arrived at the design stage (quality by design). Unlike traditional quality management approaches, which were mainly oriented towards minimising problems or assuring that customers' expected requirements were met (negative quality), 2 QFD helps maximise customer satisfaction by discovering or delivering on exciting requirements 3 ahead of the competition (positive quality), thus creating value for the customer (Mazur, 1993) . Among the main features of QFD are:
• A focus on meeting customer requirements through the use of the customers' actual statements (the so-called 'Voice of the Customer'); QFD essentially translates the 'Voice of the Customer' into means of accomplishing it within an organisation and assures that customer needs are considered from the earliest stages of product design. The aim is to create, from the very moment when the idea for a new product or service is conceived, ideal conditions which allow designers and everyone else involved to have access to all of the information necessary to meet customer requirements by making the best possible use of resources.
• The enhancement of multi-disciplinary team work; QFD team members represent all key business functions and work together in a multi-disciplinary effort towards the shared goal of a customer-defined product, from the initial identification of requirements to their deployment.
• The opportunity for a firm to compare the quality (strong points, weak points) of their product with that of the competition (benchmarking).
The most widespread QFD methodological approach is based on the use of a single broad matrix for anticipating customer needs and incorporating them into the product planning, design and evaluation process. This matrix is commonly referred to as the 'House of Quality' and is often perceived to represent the whole QFD ( Figure 2 ). However, other management and planning tools are commonly used within the QFD framework: affinity diagrams, relations diagrams, hierarchy trees, the Analytic Hierarchy Process (AHP), and so on. Alternatively, the 'House of Quality' can be included within a more complex system in which a series of interrelated matrices are used to establish effective interfaces from customer needs through product engineering or design characteristics, parts characteristics, key process operation, and production requirements (for instance: the so-called 'Clausing Four-Phase Model', Figure 3 ) (Hauser and Clausing, 1988; Dubé et al., 1999) . The general format of the 'House of Quality' is made up of some major components (Figure 2 ), which are completed by the QFD team in the course of a QFD project:
• Customer requirements (WHATs) -a structured list of requirements derived from customer statements.
• Technical requirements (HOWs) -a structured set of relevant and measurable product characteristics.
• Planning matrix -illustrates the customer perceptions observed in market surveys.
Includes relative importance of customer requirements, company and competitor performance in meeting these requirements. The so-called 'sales points' -reflecting the strategic company objectives concerning the meeting of requirements -are also taken into consideration to obtain the final ranking of those requirements.
• Interrelationship matrix -illustrates the QFD team's perceptions of interrelationships between technical and customer requirements. An appropriate scale is applied, illustrated using symbols or figures. Filling this portion of the matrix involves discussions and consensus building within the team and can be time consuming. Concentrating on key relationships and minimising the numbers of requirements are useful techniques to reduce the demands on resources.
• Technical correlation (Roof) matrix -used to identify where technical requirements support or impede each other in the product design. Can highlight innovation opportunities.
• Technical priorities, benchmarks and targets -used to record the priorities assigned to technical requirements by the matrix, measures of technical performance achieved by competitive products and the degree of difficulty involved in developing each requirement. The final output of the matrix is a set of target values for each technical requirement to be met by the new design, which are linked back to the demands of the customer.
The applications of QFD have been shown to yield a number of benefits in helping companies achieve the following objectives (Akao, 1997; Dubé et al., 1999) :
• define the characteristics of a product that meets the customer's actual needs (not presupposed or presumed needs)
• carry out comparisons of product performance with competitors' products (comparative analysis of product profile or technical benchmarking)
• keep personnel in charge of each single phase of the process informed about the relations between the quality of the output in each single phase and the quality of the finished product • reduce time to market, because of a reduced amount of modifications and corrections in the later stages of development; indeed, from the very outset, one has a clear picture of all of the factors that could influence the evolution of the project and, consequently, the product and its characteristics
• guarantee maximum coherence between product design and the production process (facilitating the integration of the various company functions, highlighting interactions and mutual conditioning). 
QFD for service industries
As stated above, the conventional QFD approach was conceived for quality design and development of physical goods. Many service products are different from physical goods in a number of aspects concerning production, consumption and assessment:
• services are intangible (even if tangible components may also be present)
• services are difficult to standardise, in terms of quality technical characteristics or attributes
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• services are difficult (or impossible) to test, inspect, or even reprocess prior to delivery to the customer • production and consumption take place simultaneously (customer co-production at the time of consumption) • the role of human resources is essential (interpersonal nature of services)
• services are assessed for satisfaction during delivery, or immediately after (production processes themselves are assessed, besides their output)
• complex customer needs have to be integrated.
Despite the above-listed peculiarities, QFD appears to be a useful tool also for service quality and design, and QFD applications to services, even though still limited, are encouraging (Dubé et al., 1999) . Early applications of QFD in Japanese service industries go back to the beginning of the 1980s (a shopping mall, a sports centre, a retail store), while in US service industries (power and light, healthcare) QFD was first implemented about a decade later (Mazur, 1993) . It has been claimed, however, that the very first application of QFD to a service activity in the USA was Mazur's application of QFD to its translation business in 1986 (Mazur, 1993) . Mazur, the author of what is considered to be "the most complete adaptation of QFD to services" (Dubé et al., 1999) , has contributed to the diffusion of QFD in a number of sectors of the service industries (distribution, education, healthcare, repair, retail business, etc.). According to Mazur, QFD applied to services can be defined as "a system of procedures to aid the plan and development of services and assure that they will meet or exceed customer expectations" (Mazur, 1993) . Central to the modified approach is the substitution of the traditional QFD chain links (quality-parts-process-production) with 'quality-function-process-task' links for services.
In spite of the adaptation of the original method to services (Mazur, 1997) , service applications of QFD remain limited (Dubé et al., 1999) . In the area of hospitality services, it has been noted that the evolution of the market needs (oriented nowadays to sustainable development, e.g., ecolabel) and the increasing competition are more and more elevated. So, it is necessary that the firm continuously design/redesign the service itself and the providing process in order to survive these very quick changes on the market and to provide added value to its stakeholders. A few authors have recently proposed the application of QFD to the tourism industries, and in particular to the hospitality sector (Kaneko, 1992; Au and Yung, 1995; Jeong and Oh, 1998; Dubé et al., 1999) . According to those authors, some of the conventional benefits related to QFD implementations, which may be derived from the application of QFD to services (especially hospitality) are: better service quality, improved customer satisfaction, increased cooperation and teamwork between departments and functions, increased comprehension of TQM approaches, enhanced new service product development and improved management decision-making (Kaneko, 1992; Au and Yung, 1995) .
The QFD proposed model can be an instrument to support the suitable management to maintain, even to develop the business activities of the hotel; more than that, it can be used as a customer-oriented service tool, useful to identify any significant gaps between customer requirements and hotel services delivery.
An integrated environment-quality approach
As is clear from what has been reported so far, QFD is aimed at insuring that customer requirements are listened to from the very beginning. At this point it is necessary to determine who is to be considered a customer. Should we limit the concept of customer to include only the consumer of the service or should we consider a more ample definition, which includes all of the stakeholders -from employees, to the public administration, to society at large, etc.? In fact, the concept of quality, from the perspective of TQM, has been increasingly enlarged and has now come to include, not only the requirements of consumers (which continue to be of primary importance) but also the requirements of other stakeholders, particularly society at large whose needs are becoming more pressing and more diversified. Among these many needs are those requiring products/services and related processes (production, distribution, consumption, disposal, etc.) to generate lower impacts on the environment. Apart from these considerations, it is clear that any attempt to integrate the concept of quality, so that it includes a firm's capacity to meet customer requirements through products and services studied specifically with this purpose in mind, must necessarily consider the impact of its activity on the environment. Take for example, the case of a hotel. It goes without saying that customer requirements cannot be met without a consideration of the natural environment with which customers will find themselves surrounded. The first objective of hotel management will be to offer an environment that is sound for both the customer and the personnel. Arguably, environmental attributes represent an increasingly important aspect of stakeholder value: if we consider QFD as a hospitality management planning tool driven by customer and stakeholder expectations, environmental requirements should be integrated in a QFD framework with conventional customer requirements, so that the former will be also taken into consideration from the initial phases of hotel service project (re)design.
A few proposals for environmentally integrated QFD approaches can already be found in the literature (Metha and Wang, 2001; Masui, 2002; Halog, 2002) ; their focus, however, is on physical products, not services. We have explored a preliminary simple approach for the hospitality industry where environmental requirements, as well as the related environmental attributes, are added to the list of customer requirements and that of service quality attributes of a traditional 'House of Quality' for services. The illustrative Environmentally Integrated House of Quality model developed here (see Figure 4) includes:
• A WHATs column for customer requirements and environmental requirements; the former were identified mainly on the basis of what were reported in the literature (Kaneko, 1992; Au and Yung, 1995; Jeong and Oh, 1998; Dubé et al., 1999) . Such requirements are supposed to be average requirements, regardless of the hotel category or the target customers. We identified environmental requirements by adapting those environmental needs, which are widely recognised in the relevant literature as those expressed by society, to the hospitality sector. It should be noted that customer and environmental requirements are not always easily separated: this is the case in the need for lower indoor pollution levels in hotel rooms; that need, indeed, can be expressed both by individuals as potential hotel customers who are worried about their own health, or by the whole community concerned with overall pollution.
• A HOWs row to reflect relevant service quality attributes, including those related to environmental issues. Such service quality attributes should be selected among measurable attributes (Mazur, 1993) . Indeed, it does not seem that the proposals of QFD for hospitality services published so far have accurately identified measurable variables for the HOWs. Moreover, the risk of confusion between the WHATs and the HOWs is high: some authors have included within the HOWs some issues that others have considered WHATs (e.g., courtesy, friendliness, cleanliness) (Jeong and Oh, 1998 ). Here we have tried to suggest a list of measurable service-and structure-related attributes, as well as the relevant measurement units. Then, the HOWs list has been extended by adding a number of environmental quality attributes, trying to include aspects related to the various steps of the service life cycle (from input manufacturing and procurement to final waste management). In practice, environmental quality attributes might be identified based on the most relevant environmental aspects resulting from a preliminary screening or streamlined LCA carried out on the specific service to which the Environmentally Integrated House of Quality is applied. However, this proposal should be considered as a preliminary example, which needs further refinement in future research work.
• The Interrelation Matrix, or the area were the strength of the relationship between service attributes and stakeholder requirements -i.e., how much each attribute helps in meeting customer and environmental requirements -should be assessed and indicated. This can be done -as it usually happens with the conventional House of Quality -by giving each matrix element, where a relationship can be found, a score indicating the relationship strength (e.g., one for a weak relationship, three for a medium, and nine for a strong one).
The Environmentally Integrated House of Quality is finally completed with the additional components of the conventional House of Quality model shown in Figure 2 (these components are not shown in Figure 4 because of space limitation), including:
• The Quality Planning Matrix, where the WHATs are prioritised based on overall weights obtained by factoring in the customer importance rating, the degree of improvement (derived from a competitive assessment, or benchmarking) and the 'sales points' (reflecting the strategic company objectives).
• The Correlation Matrix (the 'roof' of the House of Quality), where correlation indices between HOWs are shown with the aim of helping trade-off analysis.
• The Prioritised Attributes row, showing the rating scores for the various attributes computed according to the following formula:
where: s j = rating score for the j-th attribute (HOW) w i = overall weight for the i-th requirement (WHAT) r ij = score indicating the relationship strength between the i-th requirement and the j-th attribute This is a very meaningful part of the House of Quality, as here the most important attributes for the fulfilment of the main requirements are identified so that the design and development process can be focused primarily on those attributes. Further "competence and reliability" requirements may be as follows: Cleanliness; Genuinely caring staff (employees with genuine smile); Experienced staff; Data and information security; Understanding the customer; Problem handling. Further "courtesy" requirements may be as follows: Friendly service (staff who likes people); Nice and warm attitude of staff; Polite attitude of staff; Communication. Further "comfort" requirements may be as follows: Adequate parking area; Good bathroom equipment and amenities; Nice and comfortable room furniture; Quiet location; Good lighting (both natural and artificial); Garden-like atmosphere; Convenient location; Pleasant view from the bedroom; Large and comfortable bed; Safe door; Comfortable lobby; Smoke-free room; Goodlooking building.
e Further "process-related quality attributes" may be as follows: Waiting time for check-in/out (minutes/guest); Check-in/out staff availability (hours/day); Amount of information required to customer for check-in/out (no. of words/guest); Customer waiting-time for room availability (minutes); Time required for message delivery (minutes); Time required for laundry service (hours); Laundry service availability (hours/day); Time required for room service (minutes); Room service availability (hours/day); Linen and towel whiteness (Whiteness Index); Staff expertise in hospitality sub jects (hours of courses); Staff expertise in social relation subjects (hours of courses).
f Further "structure-related quality attributes" may be as follows: Bed size (m 2 ); Percentage of non-smoking rooms (%).
g Further "environment-related quality attributes" may be as follows: Consumption of toxic substances (kg/m 2 ); Unit paper consumption (kg/guest); Unit wastewater release (kg/guest*day); Percentage of recycled paper (%); Percentage of energy from renewable sources (%).
Case study description and results
The general model proposed here was tested by fitting it to a 3-star-superior category hotel located in the city of Pescara (Abruzzo region, Italy). The 'Hotel Duca d'Aosta', a 72-room hotel built in the 1970s, was acquired by the present owners in 2000 and was completely restructured. The boarding management, concerned with better meeting market requirements, decided to use our QFD-based tool within a TQM approach to improve the quality of the service provided and to keep and increase the number of customers. A QFD team was established by involving the hotel management and the researchers who authored this paper. The first step of our implementation consisted in carrying out a four-week questionnaire survey. A specific questionnaire was developed and was distributed to the hotel customers upon check-in. Customers were invited to fill in the questionnaires and to give them back at check-out. To encourage customers to cooperate, those returning filled-in questionnaires received little presents. The questionnaire consisted of a list of potential customer requirements; for each requirement, customers were asked to give three scores: 1 In the first column, they were asked to choose the score describing how important a given service quality requirement was for them, on a 1-10 scale (1 meaning 'NOT IMPORTANT AT ALL', 10 meaning 'VERY IMPORTANT').
2 In the second column, they were invited to express their opinion about the service received in the hotel by giving each item a score from 1 to 4 (1 meaning 'POOR', 4 meaning 'VERY GOOD').
3 In the third column, they were asked to express their opinion about the service received in the best hotel (of the same category) in which they have ever stayed, following the same score range as in column 2.
The survey was completed with a total of about 120 filled-in questionnaires collected, with a return rate of about 20%. Data processing has been carried out by using a custom-made procedure developed by a local software house. The results of the questionnaire data processing are shown in the first three columns of Table 1 as average scores for each requirement. The results concerning the importance ranking given by customers to the requirements listed in the questionnaire (first column of Table 1 ) are also plotted in Figure 5 . It emerges that all of the requirements obtained a high to a very high score. The most important requirements according to customers are those related to cleanliness and comfort (clean rooms, comfortable baths and beds), to billing accuracy (correct billing) and to personal health aspects (indoor pollution levels). One requirement concerning personnel also ranked very high (prompt, competent and attentive staff). As regards environmental requirements, whilst one of them (the above-mentioned 'indoor pollution levels') ranked very high, the others (energy and water saving) were considered relatively less important. This might be explained by assuming a self-centred attitude of customers, who tend to give priority to personal health concerns rather than more general environmental and resource-conservation issues. As regards the average scores concerning the second and third columns of the questionnaire (columns 2 and 3 of Table 1 ), it should be observed that the hotel obtained a very high score in column 2 for almost all the requirements, which means that the gap between the service as it is perceived by customers and as it is actually provided, is limited. Also the benchmarking versus competing hotels gave good results, since the hotel Duca d'Aosta ranked better than competitors in almost all the requirements. This is more clearly shown in the next column of Table 1 (column 4) where the Degree of Improvement (DoI) is reported for each requirement. The DoI is defined as the ratio of the score obtained by the best performing hotel (either the 'Duca d'Aosta' or a competitor hotel) to the score obtained by the 'Duca d'Aosta' hotel. By definition, the DoI value cannot be less than one: it is equal to one if the best performing hotel is 'Duca d'Aosta', else, if competitors perform better, it is greater than one. Notes: CIR = Customer Importance Rating (column 1 of the survey questionnaire) DoI = Degree of Improvement (DoI = max(b1;b2)/b1) The next step carried out by the QFD team was the building of the Environmentally Integrated House of Quality. The list of WHATs was taken from the questionnaire: this is a non-exhaustive set of general items representing some basic requirements of the two stakeholder groups considered (customers and society-environment). The list of HOWs consists of a set of service attributes (measurable technical characteristics), which was developed by the QFD team. The Interrelation Matrix was then filled in by assessing a level of relationship (low = 1, medium = 3, or high = 9) between WHATs and HOWs (see Figure 6 ). Where no relationship was identified, matrix cells were left blank. Subsequently, a list of 'sales points' for the customer requirements was settled by the hotel management based on their short-and medium-term strategic choices (Table 1) ; the conventional QFD practice was followed to give a score of 1.5, 1.2 or 1, according to the relative degree of strategic relevance of meeting a given requirement (the higher the score, the more strategic a requirement). A set of overall weights to prioritise the WHATs was then computed by factoring in the customer importance rating, the degree of improvement and the 'sales points' for each requirement (see Table 1 ). Finally, the HOWs were prioritised by computing ranking scores according to the formula (1). Analysing Figure 7 , showing the ranking of the service attributes, it emerges that the most relevant attributes to meet customer requirements are the following: available staff, unit energy consumption, unit water consumption, check in/out procedure duration, percentage of bills correctly issued. As regards 'available staff', it can be observed that it derives from the relatively high number of requirements to which it is strongly linked; in addition, such requirements generally have a high overall weight: efficient booking, friendly welcome at arrival, fast and efficient check-in/out. It is also interesting to note that two environmental attributes (unit energy consumption and unit water consumption) turned out to be of major importance for the delivered service. Indeed these attributes are obviously related to the requirements 'energy saving' and 'water saving', which received high overall weights. Moreover, they are also related to other major requirements, such us comfortable and spacious rooms. It should be highlighted that in some cases, the above environmental attributes and the requirements are inversely related (i.e., the lower the attribute, the more satisfied the requirement); in other cases there is a direct relationship (i.e., the higher the attribute, the more satisfied the requirement). For example, water consumption is inversely related to water saving, energy consumption is positively related to adequate heating and/or airconditioning. As it is known, this QFD-based model does not allow us to immediately distinguish these two different relationships simply on the bases of final scores obtained by the attributes. This drawback could be overcome by giving positive or negative level of relationship scores, according to the kind of relationship between attributes and requirements. In this way we can obtain both an overall absolute score for a given attribute and two detailed sub-scores, one negative and the other positive, underlining the type of relationship. These issues could be further investigated in the future. Having considered the preliminary results obtained by this implementation, the hotel decided to adopt the European Ecolabel standards (CEC, 2003) for the service provided. Major technical choices were made in the energy field and concerned:
• airconditioning plant -heat-pump device has been installed for climatisation and new thermal insulation • lighting -substitution of conventional glow-lamp with energy-saving bulbs and presence sensors (Luciani et al., 2005) .
Conclusions
As already said, the hotel product is made up of a combination of tangible and intangible elements. Tangible elements relate to the physical characteristics of the provision, whereas intangible elements relate to the interpersonal contact that occurs during the stay. Human interaction thus is critical in the service encounter and a quality service should ensure such interaction. So, QFD can help to evaluate the current service standards by quantifying unsystematic service data into diagrammatic representations for meaningful analysis and better decision-making. Most approaches used to improve environmental efficiency, such as life cycle assessment, and focused on reducing the overall environmental impact of a product/service throughout its life cycle. These approaches emphasise analysis and monitoring of processes rather than functional design requirements. QFD can satisfy these requirements because it can assist organisations in improving environmental impact and functional capability, while reducing resource use, manufacturing time, product development time, and, consequently, costs. QFD is a management and planning tool driven by customer and stakeholder expectations. Arguably, environmental attributes represent an increasingly important aspect of stakeholder value (i.e., employees and the community can be viewed as stakeholders). In fact, QFD can be more effective to the extent that it incorporates environmental objectives. This can readily be accomplished by including environmental attributes into the existing set of sustainable competitive advantages that have been identified for the company. In this way, environmental competencies become a source of value and uniqueness for the company itself, resulting in competitive advantage. Customer requirements should be broadened to incorporate other stakeholder values, which can then be related to the respective service attributes. The latter should also be broadened to include the design of products and processes that reduce or eliminate waste, minimise energy consumption, achieve optimal resource usage, and control the release of hazardous substances. Hopefully, the outcome of such an environmentally sensitive design and development procedure will be increased profitability and competitive advantage, achieved not merely through lower waste disposal, treatment and environmental compliance costs, but also through higher levels of customer satisfaction, employee commitment, and reduced cost. The aim of this proposal is to facilitate understanding and future applications of the process.
